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1020000066828 2001/1/ 
^ «i^|«1-uL, Tfl^lS. ^ 3f^*r ##£3^ M_o)^ cj^^. 

£*0 71^1 7^1 o]e ^-w-^cg^-o. 3£^l~b 711 ^S^h 3 ^(stopping layer) ^ 

§^£3"§- ^*Kr ^^Mt^ ^^HH, TflolH ^1^^ 

^t^Sl «gB>^^Wl7> ^e^l- ol-g-^ #7] 3^5. TflolE ^^^°]-ol ^ 

A]Zl- ^, ^sflH-g- ^*KDL ^*Kr ^7H1^ ^r^cHH TilolE # 

^-^^ -#71 ^sflH-g- £##^4^ ^^^«17> ^ ^^5)- 

£ 5 
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1020000066828 2001/1/ 

#S.$) ±^ {Method for fabricating a contact pad of 
semiconductor device} 

100: «r£^ 7l4g- t 102: ^l^e}-, 

104: ^*l#(stopping layer), 106: 

108: ^sflH *§^<8^ , 120: 7\]°]E. 

122: TIME akh^o^ 124 . ^e)a>o}^ ( 

126: Tflole 128: 7]] o]e ^ojA-^ 

130: ^^^b]-, 132: SU}^]^ 

134: sfl^ 136: ^zflJEL-g- 

136A: . 



25-4 



1020000066828 2001/1/ 

<13> HVx^^ tiV£^] ^s^ofl ^ ^o. S( ^ ^wMl^r SU}^ 

(contact pad)^ H^^H ^ 

4) aflai^M 5fl°H^, wlSHKKbit line)*]- EL$}9le) $.7)^ ZLe)ji ?Ha]e] 

^ 3^ -§-°l*>^l ^>7l 3*0 ^S]) = ( contact p ad)5Hr 

<15> 1 ifl*] 3E 4^ #2fl 7]^d\] ^ ^jEafl ±x}o) ^^B. ^^^^r ^^7) 

<16> £ 1-g: ±*}^n(12)o) a>£^] 7]#(10H TflolE ^(20)1- 

^7) n*}^. ^(20)^ 7HolE^q-(26), ^A}o)^(24), TflojE ^-w.^ 
<S^(22) g TflolH ,MI°H(28)S ol-^^l^. ^ ^mstopping layer, 14)* 
l&ESfl 7)^ cf^>» tcj-ef^ f^i<£^(16)^- tiVE*fl 7] #3] ^.g- 

3l#sjH #7] §^<£iKl6)* ^7l7jl^ <£p>(CMP: 
Chemical Mechanical Polishing) ^ Bj-1-S.-f (ref low) 5g ^sf- a] . 
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1020000066828 2001/1/ 

°H, ^l^* ^*Rr ^£(CMP target)^ #7] 7flo]E ^Q<£^(22)2\ ^7} £ 
#3xr 3* ^l*>7l fl«fl, TflclM #^^(22) #7l #^^^(16)^1 

1000 A TD tfJE-^- ^^1- ^tH}. 

JL, ^-71 ^^l^j-ds)^!^ (contact pad)* ^]^>7] ^ Hj||^e ^ 

€(30)# 

<is> £ 3* , ^7} I£^]x1ae ^^(30)^ ^zM-^ilS. 

(16A)-gr ^>7]^l«j-^(SAC: Self Aligned Contact).^ -*]^H *H 7l €^*flJE. 
7> ^€ <3^-ir H^^-. °H ^*1#(14A)£- 7,}7)^^^9\ ^*HH -*Jz]v§*]f, 
(etching stopper)^. ^-g-^JL, #7l ^M]^- ^*1#(14A) 

A>\%^r. ^7] ^^l#(i4A)ol uVjE^ll 7)^ ^ofl ai)j| E7 | ^^(32) 

(polysilicon)^- #^-^4. <>1^, ^Mr^Sr 3J-SJ-71 ?)| aj '^2|-(CMP)# -g^Ml ^7] 
fl*H ^7Ho] ^AlAiz]-^- ;*1^H ^-7] ^a}-^ ^Eflsflc^ £^§^( 34 ) ) ti_VA>«j-x] 
^ sfl€(18A) ^ #^^^-(16A)^r Sf-niS.^ T2')S ^1^1 ^(etchback) 

* 7 AA$\ TflojE ^(20)<H1 ^sfl £-bJ^ Tf^K§- ^ ^^2)1^(34.)^ ^ 

°M, ^*]^(14B) ^ THojH ^^^B]-(22)^r #7l ^7l^I^ <3*F§^0.5. 
#7j #^-^^^(16B)^r ^n^Rr ^oVofl o^^^o] ^^-t].. 
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1020000066828 2001/1/ 

^ ^sfl^-g- £^z$±5L tlAl^.(i n - s i tu ) «J- 

<22> ^^^^ ^*>J7 ^^§>7] ^ S^T^ <£p> 

^77}X) -§^afl 7flo]E AjO=L;g<£rq-(22)o] <g^q. Al^-o.^ 

7l ^^-^1 ^n>^lo] ^^t)-. oflS., TflojE ^^<gnV^ 2300 AilS ^ 

^l7> rfl^ 800A gJ=o>*H, 350A ^5L7> ^tf. rcJ-eH , 

XMH ^^^nVo] ^ ^o.o]]^ Til o] E ^.o} ^^Aj-o] c Aj). s e« s|) = 

£^11-^4- ^ (short )o] sq^r £-*H, ^ TjlolMsq- ulMef^]ol ^^ 7 |. 

&z\}7} ^S. ^cf. 

(V0id)4 ^ ^1"^ ^Al^lt)-. 
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1020000066828 2001/1/ 
f^*!^ ^\^}*) ^J-§; ^ 9X^ ^sflJEL 

^ ^ *}--§-] 

^ 71^1 ^jolE ^^^^ S^>^ 7flo]E ^.g. # 

7l TflojE ^27} ^£ wV£*fl 71^ ^cfl IL^£| ^(stopping 
layer )^ ^^tVnf. #7] 3*1 ^(stopping layer)*] ^€ aV^l 7) 

# ^^°11 f^S^* f^-tb^. °1<>H, 7flo]E #^£^4 #7l f- 

^•^^^JZf ^BflHl7]- ^ #^ o]-g-^c^ ^-7] TflojE ^^^M #71 

^ ^"71 5g^7> til-IE^ 71^- ^ofl ^lZ]-^n| ^ «^r a <M 

^ ^#^^1, ^"71 ^>W 6 V^n^ol 7)^ ^ -i]^-?-^^ 

*1 A J"7l te^] 71^-0)1 ^^sfl^-g- £^1-^^ ^-7) tiVi^j 7)^ 

^ 0 l-g-^H ^71 TflojE ^S]u)-£^. ^-71 ^-^jrfljB-g- ^ 

<26> ^- Mj-^o] W]-^^ ^S>^, #7l 711 o]E -tf^^^gr ^^(SiN), # 

2^-¥- D l^(Al 2 0 3 )^<>lH ^fM-# *r-§-*M 2000 dSOOA^ ^^Rr ^ 

<27> h>^^711^, ^"71 #^M<£^ ^ofl ^-71 ^^H^Kg- SKM^H 

M- 3#5^Hreflow) u o v ^ ^IJ-sH-tt ^-§- cl ^£ &tf. 
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1020000066828 2001/1/ 

*}-§-3^ *5]e1^ W*]q-(Alumina), ^BWSilica), ^s)^(Ceria) ^ -L>5|- 
##(Mn 2 ()3)f^H £*>£-(abrasive particle)^ 3E^Rr 3j-§- a> 

^^^-"S- S^#^3z). ^*Hr ^ol b>^^ ; ~-v\]7\ 100 -1000 A ^ 

<30> 2. rt-x$6\] o]^- til-tr^j ^j.^. h> £ ^ i*}.tflw.ofl ^Hfl^^. 7 > ^^5]^ ^# 7} 

^1 53^-^1, ^ (DRAM) , ofl ^ (SRAM) ^ ^ ^ s>u)-<y ^o] 

-§- £^#^4 Til o] e ^^ni-o} ^^^Hfly]^ 5:i~50:l^ %o] ^^>cj-. 

^ *fl^ ^z^f^o. 1000A ^*Rr ^ ^1^^ ^^>rf. 

<33> ^x$d\) nj-s^ f^^nl- ^ ^BB^c^ ^3Wb ^7}^ 

«17> ^ A>-g-s:].7l ufl-g-o^ ^-j^lJl, 7)1 o]E ^^^^ ^1 
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1020000066828 2001/1/ 
^-i: *r 7\)°)^2\- W1SS}°1^ ^}^}J1 7^^- 

<35> 0>Efl^ ^1^- -g^o^ 711 A] 5]^ ^Htt tH^M^ <£\v)7} 

5W. Oj-sflo^ W]-^*V ^Aloflofl &<H^ ^HM^M 

^°>*>^ ^37> 7j]<g(Ceria baseH*] 1 ?}-, ^ ^e^l-Tim, ^g- <^ 

D 1M- ^ ^^Ml^^ S.^}^ 'k^S. ^ TflojE # 

Jf^^ ^sJ|;E.-g- £^#^^1 ^ ^Hd^l* ol-g-^ A> 7l ^sjjc.g. 

^ £*>*Hr *5]^7l- ^^^]- 7]l<t(Silica base)*l*l# o]^ qx\ /-flejoKCeria)?^, 
^ t^-^lM- ^ ^3^<te>74]<g<>] <gn>^-^- if-^ ^ 

<37> £ 5» #2^, ^>-@-2l^(102)ol «V£3] 71^(100 HI Tfl o]E ^(120) 

« Tflole ^(120)^ TflolH ^^(126), H # 

^Bl^l-Olc(WSix) ^&)A>olc^( 12 4) ( ^- 7 ] Aj^A>ol^( 124 ) ^J6|| 
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1020000066828 2001/] 

^ ^^^1%-^(A1 2 0 3 ) TlMS #^£^(122) ^ ^>7l TflojE^ 

^•(126), ^e^M^#(124) ^ Tflols ^^^^(122)^ ^rtd\] ^sj-nj- 7 fl;go} 

TflolH i^olA-K 128)5. tij-ig-^cK 

^"71 TflolE ^^^^(122)^: 2000 dSOOA^ ^7)1 ^*Kr ^o] 3^*} 

^, ^*HHH^ 2300A51 ^^4. °1°H, Tll^lE ^S(120)7> ^ 

^ aVE*l| 7l^r ^*l#(stopping layer, 104), ^s)-^ #7) «KE*ll 7l 

^ #*r« 1:^ 3! (blanket) ^W-. #7] ^^1^(104)^ 

100 d50A^ $°) #^^BT-(106), <^]?icfl jliJS. #^p> 

^^-(HDP Oxide), S0G(Spin On Glass), BPSGCBoron Phosphorus Silicate Glass), 
PSGCPhosphorus Silicate Glass), USGCUndoped Silicate Glass), PE-TE0S(Plasma 
Enhanced Tetra Ethyl Otho Silicate), FOx(Flowable Oxide), * #bH 

(polymer )f^H #7] fe^l ^^-^ g^-s. ^a]-^- 

4. ^"71 ^a}-^ ^^^^-(106)^- e)#S-f(reflow) «<HA5. ^sfl- x\?)^ 3M 

3l^T*lH #7) #^^^(106)ofl S^M)*} ^r^^- #7] TflolH 

^^^^"(122) S-^r ^*l#(104)^r ^^^1^-2.5- -i^*H ^l*M=r. °] 

"fl, ^7} ^^^^"(106)^ #2fl7)#oH + ^ -j_ o] o. 

(122)^1 5]7l aH-g-ojcf. ^ ^Sfl7l#ofl^^ Tflols #^<S*Kl22)S] ^-g- 
7) %n € ^ Sl^ ^#^^(106)3 ^Tfi *§>8*ML, ^tt *!^*Kr 

^°l7r 7flo]E ^^<a^-(122)oli4 ^^1^(104) -^21 #^>^^^-(106) ^ S J^, 
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1020000066828 2001/1/ 

^*H*r ^sRr nfl-g^l gj^ ^^je ^V^. 

^7) 5§^5l-« ^l^Rr H ^^r, #71 #^^^(106)4 7Ho]E #^-^^nV( 12 2) 

^ <a^^w]7> 5:1°1H 50:1 ^^<^1 if-^ ^HKslurry)!- a>-§-*H 

^M-, ^^^^-(106)2}- 71}o]e #^.^^b}(122)^ ^zl-^EMy] 7 y 5:i~ 50 :i^ 

^ ;£^z}- ^ o_3_ + ojq. f^Hi^dOe)^: ^*Rr rH^> 

<^ <£l*Hd^til7> ±. JL> Tflol^ ^^^-(122)^: ^ ^S^l cfl^H ^^Hd^ 

f^^C 106)4 7lH;e #^^^-(122)^ <an>^^wl7> 5:l«lH 50:1 3 3^9 <S*r€- 
°1 (slurry)^ ^HM-(Aluraina) , ^^KSilica), ^BWCeria) ^ # 

^iKMn^f 1 ^ -id^ ^n>^-(abrasive particle)* ^ 

^ 9X^, ^HH^tt ^eK(Ceria) Tll^ A}-g-t!:i=r. 

*r ^t!- ^m^fl #2^el#sKg- o)^}^ ^^#^(130)* 1000A <>1 

tMI^. ^^t!:^-. #7] ^^^-#^-(130)^ ^sflJ= ^^-i: ^tb 

^cHH ^ D >^ 2j-§-* t^Kone step)^ 3^7l7jl* ^ 

7>^ ^71^1^ <£p> ^ 7 M7l7l ufl^-ol], 1000 A *1 u]- O.^. 3#*r^ 

^O] ^ #2fl7l#oflA^ Aj. 7 j ^tj-71^1^ ^D}-^^, ^Al^Z^g. 

^71^^ ^r^^ ¥ °1^-<H ^M-, ^^H^ #71 -6] 

^^§^(130)* Al-g-f-O.^.*] ^&\^EL ^ ^-tJ-71^1^ ^n}^^ #313. 
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1020000066828 2001/1/ 
<42> zl Al^^(130) ^ofl «VA>«J-^^-(132)^ : ^Sj-Jl 3.1*^7} 

>bi^>7l I£ell7liE sfi€(134)# «:A>^l^-(i32)^: n) 

<43> £ 7^- ^7l ISEfl^iE 3flBi(134)-ar °l-g-*H ^>7l^l 

HM(SAC)^ ^I^Mr ^l^^H ^aflH.7V ^^(108)^ #^^^-(106) 

o.^ ^TR^. Tfl^SlH ^7l ^^^H ^Hjj5fl = 7 > <g <^ 

— *ll€(134)£- *\)7)f>}±: ^Hl ^ ^Q^. 

#^(136), efl^tfl #Bl^Hl^* «>^1 7j# ^» *}#*Vtf. aJ-7] e ^ 

Sfl^l-g- £^#^(136)^, #E^Sj^, E]^, ^S^EBr ^ ^€^4H ^vj-^ 

(122)°} <3^£)<H iS.£l^ 2^3j-*>:iL, s\-^7]n^ *^£(uniformity)l- 

7flAi^>7l fl«H, Td*\ ^l^M^^^-g- ^#^(136)4 ej=#<q- f^>;g 

<46> £ 8 o. ^^.Tg ; Aj-71 SEJj2)]i=_g- i^#^(136)ol ^z\-$_ UVJE^) 71^] ^^3Zfl 

- ^* ^tb TflojE ^(120)^1 ^^fl ^ 
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1020000066828 2001/1/ 
^sflj=(136A)-i- AA 

^-t-^t^C 122)21- ^^c.g. £^#^o] ^e)^^] tflwH o^u|.^En w i 7 |. i: 5 o|]a^ 
1:50^1 ^ <^Hd^ll- ^ #51 5] (slurry)* #7] #^3^ ^Bje) ^ 

oil if-^ <*K^-( abrasive particle).^ alumina), ^e) ^(Silica), 4rSM 

f-(Ceria), ^^(Mn^)^ 0 ! 3J-§- ^ SlSA-r, ^H^Mfe ^e) 

£fe e^afl^l ^(DishingH ^-^^H ^o.^ ^711 iH31" ^ 

<48> ##tr ^##^(130)3 ^7> ^ TflojE ^^^^(122)^1 tfl«H 

^*Kr ^W^, ^2fli= ^^8: W 3^7)7^ <?M^# 2^7jHH i 

^r^lS #<a ^ ^"71 TflojE ^^^-(122)^ ^nfslTm- ^745)0] ^ 

T ^, TflojE ^^^^(122)34 ^^3fl^-g- £^#^(136)3lf^ X)2^^^) 7 } 

l:5°1M l:50SJ "j^S ^jiS)^- aS^^M ^^zf-g; o]-g-^].^ ^S^s. ^-^i}. 

*KE*11 ±x} vfl^l ^£)£r t^(DRAM), ofl^CSRAM) * «8 ^^4(MDL: Merged 
DRAM Logic Device)^ 3-g- 0 l 7 r ^s}t}-. 
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1020000066828 2001/1/ 
<5i> £ 91- , TflojE ^L^nj-o- 2300 A ^.5. ^, -g^c.g. 

•5- ^5]^ ^5fl7l#2f ^-O] S_l vflx] £4^1 ^ofl rcJ-Sj-Al «V£*)] ^}o^ ^. 

<53> ^^l^jAS iiO^, igj-^ofl 4^ ti> £ ^ tg^*}. 

S^£)^r ^)7} #5fl7l#oH 4^ UV^| i^>o) ^.E^rr^ ^(#5. &A] 

S)^ ^ 500A ^S. TflojE ^-«-^o^b]-o1 ^ ±5L& ^ 

<54> # 7 ) 14^Ei Cj~§-o] A>^^- -f>-^ ^ ojrf. ^fl, 711 o]E i£ 

4. !-*fl, 711 °1M tf^g^ ^£7} ^7] nfl^o|| ^Sfl^a] 711 °1M ^S(£5^1 120) 
3 #^JL, °H1 ^ ^NflS. ^ 51 7] nflg-oll vfl 

3 a.ol = (void) ^^1^- ^ fl**. 

<55> ^ 7 j*}. ^Aj^jofl t^s]*] tihgo] 4=^ 7l^^ iflbJJ^ 

# ^°>^ 7>^1 *>6fl o]sfl ^ i^o] 7>^ol ^Bfl^cf. 
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1020000066828 2001/1/ 

^ £^ ^^-^1- <$^*fclL, ^tb ^71^1^ °14^5] Ta-Tfll- 2 

°1S ^^^^ ¥^11 7flolH<4- wj;E5}-o]o} r^o. yj-^j ^ 

<58> #^ ^ ^1^5. ^-fl^H ^ 

<59> vJJ*^ ^2)]^ ig^^ ^tb ^^5)- ^*<HH ^s^m ^ 

(dishing)^- «oM^r ^ S£i=K 
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1020000066828 2001/1/ 
1] 

«3r^l 7}&°\) TflojE ^^^^ 3£f-^ 7flo]E 

#7] 7)lo]E ^2:7> tiVi^fl cf^># H^-S^ ^}%- 

(stopping layer )-§■ "^SLS- ^#SRr ^2 ^} ; 

#7l 3*l^(stopping layer )°1 ^€ ^r£^l 7]^ ^^ofl f^^^M: f^Rr 
*)l3 ^ ; 

#7l 7\)°)B. ^^^zf #7l #^^Bi-a2f ^Hl7} ^ oj^H 3 

#7l ti>£^ 7l^ofl A>^1 ^ Al^^-a. ^leJ^-C^ ^-71 7^1 ^ ^sfljEL 

#7) UVi^] 71^ ^Uj^tr^ ^J-7] ti}r=^ 7 ]jg. ^.g. gns ^Sj. 

^ *ll 6^ ; ^ 

*M *l<8*Rir ^17 ^«l*Rr ?ASr f^JlS §}^r ti>^l 

[3^8" 2] 

#71 Tflol^ #^-^0^^ ^^(SiN), -ar^-^nj^^-CAigOg)^^^ s>q. 
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1020000066828 2001/1/ 
3] 

^"71 7flo]M ^7} 2000 d500A^] ^-i: ^ ^-5. sfe ^H^l ^7} 
4] 

5] 

13^8" 6] 

^-71 f^^ 1 ^ HDP #sK\ PE-TEOS, USG, BPSG, PSG, FOx ^ lEell^liE^ 

7] 

^1^1 
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1020000066828 2001/1/ 
[3^8- 8] 

9] 

*}7\ 1:5-1:50^ £*RI^h1» Af-g-^o} ^1^^ ^ f^io S ^ 

[3^8" 101 

*)1 9^] &<H<*1, 

-#7] ^e]ir SH^mCAlumina), ^B]?KSi lica) , ^le)o>(c e ria) ^ 
^>2|-^(Mn203)#^^ s^S] <?^}-g-(abrasive particle)^: i^Rr ^ 

111 

^7} *fl4 ^ «K£*11 71^- #?lofl ^z|<g-^Kg. tg>£ 
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1020000066828 2001/1/ 
12] 

13] 

[3^8- 14] 

*I]11%M1 5^1, 

^Z^f^^r ^]7> 100 ~1000 A ^<?1 ^ O-S. ^rRr T&ESfl 

[3^8" 15] 

16] 

#7j ^5 ^ ^Ml, inf^ ^Bfl^ ^Z^Rr ^*Rr 
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1020000066828 2001/1/ 
17] 

^"71 ^KflS-g- E]^(Ti), ^5|-E]E]-%-(TiN) ^ ^i^I 
18] 

19] 

^18^1 sa°H, 

#7] 2)-^-7l Tfl^ ^P]-^ #7] TIME ^Y^^H" ^-7] ^Sfl^-g- 

^P>^H3jtil7|- 1:5-1:50^1 <3*R} i»t>l-I- £±t A}-g-SH ^*Rr ^ 

[^^J- 20] 

^-71 ^s]e]^ ^-f-Biq-CAlumina), ^B^KSi lica) , ^]e)^KCeria) ^ 
^^m 2 0 3 )^}^ <£*}£-(abrasive particle)^ $ 
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21] 

#7] tiV^^l b» (DRAM) , °1]^(SRAM) ^ ^ £^Mi*KlH ^d^ 
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1020000066828 



2001/1/ 
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1020000066828 



2001/1/ 



IS. 8] 




2000 220 2400 2600 2800 3000 



Monitoring Tox(A) 
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